Background: Congenital toxoplasmosis (CT) is the result of maternal infection if acquired during gestation, an infection that most often is clinically unapparent. Objectives: This study was conducted to determine acute and chronic toxoplamosis in pregnant women and its complications in newborn.
Background
Congenital toxoplasmosis (CT) is the result of maternal infection if acquired during gestation, an infection that most often is clinically unapparent [1] . The prevalence of infection in the pregnant women varies from 0.79% to 84% in the world [1, 2] . The incidence of congenital toxoplasmosis is reported, 3.3 per 10000 live births in France and 4.2 per 1000 in Iran [3, 4] . Infection in the first trimester frequently show sever congenital toxoplasmosis; stillbirth, low birth weight, hydrocephaly and retinochoroiditis [1, 5] . Infections in the third trimester showing no sign of disease before first year of life. However, if they are left untreated, signs such as epilepsy, schizophrenia, strabismus and nonspecific illness are developed [1] .
Serological test remains limited interest for diagnosis of toxoplasmosis in neonates. Detection of parasite DNA by polymerase chain reaction (PCR) is one of the best methods for diagnosis. PCR is a reliable, quick, accurate and specific method for diagnosis of infection where the immune response is abnormal or absent in fetus [1, 6] .
Objectives
There is little information about neonatal toxoplasmosis in Iran; this study was designed to determine the prevalence of Toxoplasma gondii in pregnant women, their newborns and complications of the disease.
Patients and Methods
In this cohort study, 798 pregnant women with gestational age of more than 27 weeks admitted to Shabih-Khani Maternity and Gynecology Hospital of Kashan University of Medical Sciences, Iran during Oct 2007 to Feb 2009 were studied.
Chronic maternal T. gondii infection diagnosed by serological test; Enzyme-linked Immunosorbent assay (ELISA); negative IgM and IgG < 1/400. Acute maternal T. gondii infection diagnosed by positive IgM 1/100 and IgG > 1/400 [1] .
PCR and ELISA/IgM were performed on four neonates were born from acute and five from chronic maternal T. gondii infection to detect neonatal toxoplasmosis.
By positive IgM 1/100 or observing of 400 bp on PCR was diagnosed as positive neonatal toxoplasmosis. One case of acute maternal T. gondii infection refused to cooperate.
Five milliliters blood samples were collected from pregnant women; isolated sera were frozen at -20ºC until assays. A questionnaire including demographic data, antenatal visits, clinical signs, and complications of neonatal toxoplasmosis were recorded. ELISA was used for detection of IgM and IgG antibodies to T. gondii according to the manufacturer's instructions (ADALITIS kit, Italy). Two milliliters blood of the newborns were collected in 0.5 M ethylenediamminetetraacetate (EDTA), then DNA was extracted by standard method of sodium perchlorate, PCR amplification was carried out by G529 primers (TTT TGA CTC GGG CCC AGC, GTC CAA GCC TCC GAC TCT), Taq DNA polymerase and DNA samples [6] [7] [8] . PCR program was as 94ºC for 5 min, followed by 30 cycles of 94ºC for 30 seconds, 48ºC for 30 seconds, 72ºC for 30 seconds. PCR product was electrophoresed in 1.5% agrose gel and visualized under UV. RH strain of T. gondii used as positive control. The expected fragment size band was 400 bp, which was considered as congenital toxoplasmosis, representing, parasitemia of the newborn. Weight (kg) and gestational age (week) and growth in intrauterine by ultrasonography of four and five neonates born of acute and chronic maternal infection respectively and 28 cases of others were recorded.
The clinical signs and symptoms of the two groups of infants were followed up for one year in two consequent times by a pediatrician and ophthalmologist. If jaundice was present in face and eye of the infants, bilirubin and liver tests were recommended and performed. Total bilirubin more than 1.2 mg/dL and direct bilirubin more than 0.3 mg/dL, serum glutamic oxaloacetic transaminase (SGOT) and serum glutamate pyruvate transaminase enzymes (SGPT) more than 33 IU/L and 36 IU/L were considered as liver dysfunction jaundice [9] .
The data were analyzed using SPSS-11.5 (Inc. Chicago.) and outcome variables were calculated using χ 2 test. A P < 0.05 was considered statistically significant. This study was approved by the ethics committee of Kashan University of Medical Sciences.
Results
The seroprevalence of IgG (chronic) and IgM (acute) toxoplasmosis in pregnant women were 42.7% (341/798) and 0.63% (5/798).
Distribution of infection according to age and educational group were shown in Table 1 . High seroprevalence of IgG was seen in 30 -39 years 62.4% (P < 0.001). The prevalence of IgG in undergraduates were higher than the others (P = 0.007, OR = 1.47) ( Table 1 ). There were no signs of fever, pain and lymphadenopathy in the pregnant women afflicted to chronic and acute infection, of which 46.9% had optic disorders. No significant relation was found between toxoplasmosis and mothers optic disorders. Out of four mothers with acute toxoplasmosis, three neonates showed a 400 bp band in PCR. It was identified as neonatal toxoplasmosis. On the other hand, PCR was negative in the neonates was born from chronic maternal infection. The incidence rate of neonatal toxoplasmosis was 3.7 per 1000. None of the newborns were positive by ELISA/IgM.
Weight averages at time of birth in both groups were 3375 ± 389.2 g and 3266 ± 345.3 g. Among neonates born from acute maternal infection, three neonates were born in the 39th week of pregnancy and one in 37th week. In the other group, majority of neonates were born in 39-40th week. The difference was not statistically significant. One out of three patients with neonatal toxoplasmosis (33.3%) showed jaundice, liver dysfunction. Total bilirubin, direct bilirubin, SGOT and SGPT were 6.5 mg/ dL, 3 mg/dL, 75 IU/L and 80 IU/L, respectively, represented hyperbilirubinemia, liver dysfunction or jaundice. None of the 28 neonates born from chronic maternal infection had jaundice (Table 2 ). There were no sign of lymphadenopathy, neurological and ophthalmological disorders such as chorioretinitis and general symptoms among the infants of the two groups for one year. 
A r c h i v e o f S I D

Discussion
The results of this study showed prevalence of anti-toxoplasma IgG antibody among pregnant women was 341 (42.7%) (95% CI: 39.27-46.13%). The sero-prevalence of IgG in women at childbearing age in Iran has been reported 37.6% [10] . The prevalence of IgG in Kashan's pregnant women was approximately similar as reported in France (44%) and South America (45%) [4, 11] . This difference of infection can be related to climate condition, food habits, cultural and social situation, contact with cat and diagnostic methods [1, 4] . In this research, there was no clinical sign among the afflicted mothers.
Toxoplasma IgG seroprevalence among women increases with age and the difference was significant, that consistence with other study [10] .
The prevalence of IgG in uneducated was 1.47 fold than other groups. The relation between seroprovalence and transmission risk factors such as raw meat consumption was not significant. The incidental rate of IgM (acute toxoplasmosis) in Kashan's pregnant women was 6 per 1000 pregnancies (5 cases) (95% CI: 0.05-1.15%).
The incidence of acute maternal T. gondii infection during pregnancy varies in different countries; such as Kuwait 13.8% [12] , South America 2.8% [11] . The incidence of acute maternal T. gondii infection in Kashan is less than other side of Iran [13] , Kuwait and South America [11, 12] , while it is more than that in Spain [14] .
Three infected neonates born from acute maternal infection were positive by PCR, but no newborns in chronic infection showed positive results. The risk of transmitting infection to the fetus was 75%. The rate of transmitting at 36th week of pregnancy is reported 71% [1] . This study was done in the third trimester of pregnancy in which 75% of suspected infants were diagnosed by PCR. ELISA/IgM were positive in none infants of two groups. According to findings of el Fakahany et al. IgM anti T. gondii and PCR were positive in 13% and 46.6% of babies with congenital toxoplasmosis [15] , which is approximately in consistence with our findings. Infant's age, pathogenesis, number of transferred organisms, gestational age at which infection occurred and maturity of the infant′s immune system play an important role in their positive serology [1] . Considering weak and positive tests, 75% of the infants afflicted with congenital toxoplasmosis do not have measurable amount of anti T. gondii IgM antibodies in their serum and may remain negative in the first year of birth. So negative serologic test does not reject the possibility of congenital infection [1] .
Sensitivity of serology tests decreases two weeks after birth. In this research, infant′s bleeding was performed in one month after birth which may cause pseudo-negative. Sensitivity of PCR increases with the gestational age at maternal seroconversion. The incidence rate of congenital toxoplasmosis in France is 3.3 per 10000 live births [4] . According to results of present study and Gharavi [3] neonatal toxoplasmosis were reported 3.7 and 4.2 per 1000 live births in Kashan and Tehran, Iran, that was higher than France.
The present study was performed on pregnant women at third trimester and the results showed that one of three infected neonates (33.3%) had jaundice until one year of age, but none of the 28 infants in the other group had any complications. Majority of newborn was born from infected mothers in the third trimester have no signs of congenital toxoplasmosis but some of them had retinochoroidal after four years of age [1] . In France, by screening pregnant women, treatment and health education, seroconversion and congenital toxoplasmosis fall from 84% in 1960s to 44% in 2003 and 1 per 1000 to 3.3 per 10000 [4] . Therefore, it is suggested that upon observing general symptoms such as jaundice in infant, attempts for detecting ophthalmologic disorder till age four and treatment have been started. In addition, health education for prevention is recommended. Results of this study showed that prevalence of IgG maternal and neonatal toxoplasmosis in Kashan, Iran, was higher than that reported in the world. PCR detects the disease in 75% of the suspected infants with negative serology. The majority of the infected infants had no signs of disease except for the jaundice until one year of age.
